Background: DSM-IV identifies three stress response disorders (acute stress (ASD), post-traumatic stress (PTSD) and adjustment disorders (AD)) that derive from specific life events. An additional condition of complicated grief (CG), well described in the literature, is triggered by bereavement.
Introduction
The Structured Clinical Interview for Trauma and Loss Spectrum (SCI-TALS) is an assessment instrument designed to quantify clinical features associated with the experience of stressful life events. DSM-IV [1] categorizes stress-related disorders as either acute stress disorder (ASD), post-traumatic stress disorder (PTSD) or adjustment disorder (AD). Both ASD and PTSD are specifically linked to highly dangerous and/or life-threatening experiences. By contrast, AD is defined by a range of low-level symptoms that occur in response to any life stress and persist for only a limited time. AD is widely regarded as a problematic diagnosis. Horowitz [2] proposed AD to be defined as a stress response syndrome, grouping it with the stress-related disorders in DSM.
There are no criteria in DSM-IV [1] for a syndrome specifically linked to difficult losses, yet a growing body of evidence strongly supports the occurrence of a bereavementrelated syndrome of complicated grief (CG) [3] [4] [5] [6] . Intrusions, avoidance and failure to adapt also characterize this condition. Horowitz [2] further suggested that complicated grief could be considered a stress response syndrome. Given this way of thinking, stressful life events can be broadly categorized as those that entail experience of a threatening negative life event and those that entail loss of an important positive relationship or situation. We took this perspective in developing the SCI-TALS and designed it to include a spectrum of negative life events and losses and to assess responses that include intrusion, avoidance, emotionality and failure to adapt.
The SCI-TALS is one of a series of "spectrum" instruments that comprise a set of structured clinical interviews and self report questionnaires that evaluate the lifetime occurrence of isolated criterion and non-criterion symptoms, behavioral tendencies and temperament-like traits associated with a given DSM-IV disorder. In the spectrum model, subthreshold or atypical manifestations occur before, during or after onset of a full-blown DSM-IV disorder. Spectrum manifestations may comprise early onset precursors, prodromal features of onset or recurrence, or persistent residual symptoms, which interfere with overall functioning and quality of life. The extent of lifetime exposure to loss and threat events may comprise a risk factor for vulnerability to illness following an important life event. Lifetime symptom burden and/or existence of certain behavioral traits may contribute to the degree of impairment associated with a DSM-IV disorder. We believe that spectrum assessment can be useful for a range of clinical purposes, such as treatment selection, treatment outcome assessment, follow-up, and identifying subthreshold comorbidity [7] [8] [9] [10] . We have developed and validated instruments for most of the DSM-IV disorders [11] [12] [13] [14] [15] [16] [17] [18] .
The purpose of this paper is to describe the SCI-TALS and to document its acceptability, reliability and validity. Data for the present report were collected between May 2004 and December 2005. The Ethics Committee of the Azienda Ospedaliera Universitaria of Pisa approved all recruitment and assessment procedures. Eligible subjects provided written informed consent, after receiving a complete description of the study and having the opportunity to ask questions. Subjects were not paid for their participation in accordance to the Italian laws for clinical studies.
Methods

Study Participants
A consecutive group of 140 study participants was recruited, including 92 outpatients and inpatients, presenting for treatment at one of 6 Italian Departments of Psychiatry (Pisa, Cagliari, Milano, Napoli, Sassari and Siena), and 48 healthy controls. Eligible patients met DSM-IV-TR criteria for PTSD (n = 48) [1] or complicated grief, determined by a score of at least 25 on the Inventory of Complicated Grief (n = 44) [19] . Healthy controls (n = 48) were individuals without any history of psychiatric disorders presenting at the Departments of Ophthalmology of the local Universities for a routine sight control, and their friends and relatives. Individuals with severe medical illness, neurological diseases, substance abuse or psychotic symptoms in the month preceding the index assessment, or inability to participate because of the severity of psychiatric symptoms were excluded.
Instruments and assessments
The Structured Clinical Interview for DSM-IV axis-I disorders (SCID-I/P) [20] was used to determine DSM-IV diagnosis by psychiatrists trained and certified in the use of the study instruments at the Department of Psychiatry of the University of Pisa. [19] to determine the presence of complicated grief, defined by a score of 25 or higher. The Italian translation was back-translated, revised and translated again.
The Impact of Event Scale (IES) [21] is a widely used scale that has excellent psychometric properties. This instrument assesses intrusion and avoidance symptoms that characterize stress response syndromes.
The Structured Clinical Interview for Trauma and Loss Spectrum [see Additional file 1] was developed by the authors, who comprise the Italian-American team of researchers belonging to the spectrum project. Originally developed in English, the interview was then translated into Italian, back translated, and revised for inconsistencies between the two languages. In the present study we used the final Italian version.
The SCI-TALS includes 116 items exploring the lifetime experience of a range of loss and/or traumatic events and lifetime symptoms, behaviors and personal characteristics that might represent manifestations and/or risk factors for the development of a stress response syndrome. The instrument is organized into 9 domains. Items responses are coded in a dichotomous way (yes/no) and domain scores are obtained by counting the number of positive answers.
Domain I (Items 1-10) catalogues a range of loss events, including death of a loved one, loss of an important relationship, loss of property, losses of physical functioning, or loss of social and economical status. Several authors have pointed to the fact that low magnitude events (e.g.: divorce, serious illness and financial reverses) may produce typical symptoms of traumatic stress, i.e. intrusion, avoidance and arousal [22] [23] [24] [25] . In line with these studies, and with the spectrum concept, we included a range of severity of loss and trauma (Domain III) events as possible inciting events. Domain II (Items 11-37) describes grief reactions that include a range of typical, atypical and sub-syndromal symptoms, related to the possible occurrence of complicated grief, conceptualized as a loss-specific stress response disorder. Loss specific items include longing, yearning and searching for the lost person or place, daydreams about what was lost, a need to reminisce, spending time with objects that are associated with the lost person or place, and frequent intense pangs of grief and sadness related to the loss. Stress response items include intrusions of recurrent upsetting images, avoidance of reminders of the loss, and failure to adapt (difficulty accepting the death, guilt or remorse, feeling life has no purpose and impairment in functioning). This domain also includes a section with 7 items targeting trait-like interpersonal functioning that might comprise a risk factor for persistent grief. Examples include the need to be a caregiver, difficulty asking for help, and sensitivity to separation from loved ones. Domain III (Items 38-58) lists events that range from DSM-IV qualifying traumas (e.g.: combat, natural disasters, sexual abuse, severe accidents) and "low-magnitude" events (e.g.: failures at school or at work, sexual harassment, abortion), that the patient might have experienced in his/her lifetime. Domain IV (Items 59-76) includes a range of emotional, physical and cognitive responses to loss and/or traumatic events identified in Domains I and III. Domain V (Items 77-85), Domain VI (Items 86-97) and Domain VIII (Items 106-110) include re-experiencing, avoidance and numbing, and arousal symptoms respectively. Domain VII (Items 98-105) targets maladaptive coping, and a last Domain (IX; Items 111-116) includes an experimental list of 6 personality traits that are not included in the analyses.
We evaluated the acceptability of the SCI-TALS using questions asking whether the interview was interesting, reassuring, distressing, and helpful for a better understanding of the disorder for either the patient or the physician. Items were rated on a 0-3 scale, where 0 = not at all, 1 = a little, 2 = much, 3 = very much.
Statistical analyses
We examined reliability of the SCI-TALS by analyzing correlations between domains and internal consistency of domains. Kuder-Richardson coefficient, a variant of the alpha coefficient for dichotomous items [26] , was used to determine the internal consistency. Test-retest and interrater reliability of the SCI-TALS was performed at Pisa site only, by having different raters conduct a second SCI-TALS evaluation within 14 days of the initial assessment. We examined reliability using the infraclass correlation coefficient. Shrout criteria [27] were used to define the range of reliability: 0-0.10 virtually none, 0.11-0.40 slight, 0.41-0.60 fair, 0.61-0.80 moderate, 0.81-1 substantial.
We examined the validity of the SCI-TALS by comparing mean domain scores among subjects with PTSD, CG and controls, using one-way analysis of variance followed by post-hoc comparisons with Dunnett's C-test, that allows for heterogeneity of variance between groups. The alpha level was corrected for multiple comparisons (0.016 = 0.05/3). Analysis of covariance was performed to control for potential confounders such as age and gender. Comparisons of categorical variables across groups were conducted by using the 2 × 3 chi-square tests, followed by 2 × 2 chi-square tests. Data analyses were carried out using SPSS 12.0.1.
Results
Demographic and Clinical Characteristics of Study Participants
The study group characteristics are provided in Table 1 . Controls were younger than CG patients. The majority of patients with CG (84.1%) and of controls (64.6%) were females, while patients with PTSD were equally distributed by gender. Patients with CG were more likely to be widowed than the other groups, had a lower educational level and were less likely to be employed than controls. As expected, CG patients had a significantly higher ICG total score compared to PTSD and controls (Table 1) . Fifty percent of individuals with CG also met DSM-IV criteria for PTSD. Also as expected, both CG and PTSD participants scored higher on the IES than controls. Of the 48 PTSD participants, 48% met criteria for lifetime or current major depression, 33% for panic disorder, 6.3% for generalized anxiety disorder, 6.3% for obsessive-compulsive disorder, 4.2% for bipolar II disorder, and 3% for other disorders (including eating disorders or substance use disorder). Of the 44 CG participants, 75% met criteria for lifetime or current major depression, 22.7% for panic disorder, 9.1% for generalized anxiety disorder, 13.6% for bipolar II disorder, 5% for other disorders (including alcohol use disorder, eating disorders or social anxiety disorder).
Acceptability of the SCI-TALS
The SCI-TALS was administered to patients and controls in one session of approximately 30 minutes. No one refused to participate and no participants failed to complete the interview. The acceptability of the interview was excellent: 96.9% of participants rated it as much or very much interesting, and nearly half (49.6%) rated it as much or very much reassuring, 51.8% and 82.5% found that it was helpful to better understand the patients' own problems and to provide useful information to the physician, respectively. However, 32.8% of patients found the interview much or very much distressing.
Reliability of the SCI-TALS
We examined the internal consistency of the domains and correlations of domains in the pooled sample of individuals with either PTSD or CG diagnosis ( Table 2 ). All Kuder-Richardson coefficients exceeded the minimum standard of 0.50 suggested for group comparison by Helmstadter [28] . Additionally, all domains and 12 out of 16 sub-domains exceeded the 0.70 standard for individual comparisons suggested by Nunnally [29] . For domains I, III and IX the internal consistency was not determined because these were checklists of events or of personality characteristics rather than symptoms. As reported in Table 3 , correlations between domains were all positive and significant, with Pearson's r ranging between 0.46 and 0.76 (p < 0.01). Test-retest/inter-rater reliability was excellent, with infraclass correlation coefficients values exceeding .90 for each of the domains (Table  4) .
Validity of SCI-TALS
Mean SCI-TALS domain scores for each of the groups are provided in Table 5 , together with the results of the oneway ANOVA and the post-hoc pair wise comparisons. Not surprisingly, all participants reported experiencing similar lifetime rates of loss. Controls reported a mean of 3 lifetime losses, PTSD patients just under 4 and CG patients a mean of 4. Given that CG patients were the oldest group, these slight differences are likely not meaningful. However differences in the response to loss are significant and meaningful. CG participants reported significantly greater levels (almost double) of grief reactions than either PTSD patients or controls. Interestingly, PTSD patients also reported grief reactions that were almost twice as great as controls. Also of note, the two patient groups did not differ on the remaining 6 Domains (Table 2) , both scored significantly higher than controls on all Domains. Participants with CG endorsed fewer traumatic events than PTSD patients and more than controls. However CG patients' scores were not different from those with PTSD on any of the stress response domains.
Analysis of covariance was performed on the SCI-TALS domains to determine whether the differences between groups depended on gender and age imbalance. No association was found between age and the SCI-TALS domains. Gender was associated with the domains 'grief reactions', 'maladaptive copying' and 'arousal', but this association did not affect the differences among diagnostic groups.
Discussion
This paper introduces the Structured Clinical Interview for Trauma and Loss Spectrum (SCI-TALS), a new spectrum instrument focused on assessment of trauma and lossrelated experiences, acute event reactions and persistent symptoms and behavioral tendencies that occur in association with these stressful events. Results provide evidence for the reliability and validity of the SCI-TALS when administered to patients with post-traumatic stress disorder, complicated grief and normal controls. We found excellent inter-rater reliability of this interview when administered by different raters a mean of 2 weeks apart. As expected, patients who met DSM-IV criteria for PTSD and ICG criteria for complicated grief scored significantly higher than a comparison control group. This supports the validity of this instrument as a measure of trauma-loss spectrum.
We further believe that our results provide support for grouping stress response syndromes that describe responses to a range of difficult life events [30, 31] . Such a grouping would include current DSM-IV diagnoses of ASD, PTSD and AD, as well as complicated grief. We did not include patients with DSM-IV adjustment or acute stress disorders in this study. However, results on both SCI-TAL and IES support the appropriateness of grouping CG and PTSD.
As far as we know, this is the first paper to directly compare individuals diagnoses with PTSD and those diagnosed with CG on the IES and other symptoms characteristic of the two disorders. Our results support the idea that there are strong commonalities in these two conditions. For example, scores on the IES are virtually identical. Prior studies of CG have shown, similar elevations on the IES [5, 6, 32] . Our results also indicate that CG and PTSD differ importantly with respect to key CG symptoms such as yearning and longing and sadness.
We also draw attention to the observation that nearly a third of the patients who participated in this study found the interview distressing. It is widely known that asking patients to talk about trauma and bereavement can be distressing. Although all still agreed to continue the interview, this reaction was not seen in our other spectrum projects, and should be noted. Clinicians conducting assessments of traumatized and bereaved individuals need to be cognizant of their sensitivity to activation around discussion of these issues. We believe that this interview, like the other spectrum instruments we have developed, has the advantage of helping patients understand themselves and feel understood by their clinician. Moreover, lifetime spectrum symptoms of a range of mood and anxiety disorders were found to contribute to impairment [33, 34] , to represent a risk factor for suicidality [35] , and to influence treatment outcome [9, 36, 37] .
We believe the spectrum approach provides a more specific description of the clinical features of each patient with potentially important implications for treatment choice and research. We also think that a less restrictive approach to the definition of the potentially traumatic events, than that defined in DSM-IV, would particularly help clinicians to explore more accurately post-traumatic stress conditions. Moreover, the evidence of a different profile for those suffering the consequences of trauma versus loss suggests that the spectrum approach might help identify specific phenotypes to be used in clinical, neurobiological and genetic studies. Further studies are warranted to assess the potential utility of this approach in clinical practice.
Conclusion
The present study documented the validity and reliability of a new spectrum assessment instrument, the Structured Clinical Interview for Trauma and Loss Spectrum (SCI-TALS). Domain scores were significantly higher in participants with PTSD or CG compared to controls and high correlations between specific SCI-TALS domains and corresponding scores on established measures of similar constructs were reported. Participants endorsing grief and loss events reported similar scores on all instruments, except those with CG who scored significantly higher on the domain of grief reactions, supporting the existence of a specific grief-related condition and the proposal that different forms of stress response have similar manifestations.
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Structured Clinical Interview for Trauma and Loss Spectrum (SCI-TALS). The full text of the Structured Clinical Interview for Trauma and Loss Spectrum (SCI-TALS) is provided.
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